Excerpt] Rates of tuition increases in both private and public higher education that continually exceed inflation, coupled with the fact that the United States no longer leads the world in terms of the fraction of our young adults who have college degrees, have focused attention on why costs keep increasing in higher education and what categories of higher education expenditures have been growing the most rapidly. In a series of publications, the Delta Cost Project has shown that during the last two decades median instructional spending per full-time equivalent (FTE) student in both public and private 4-year colleges and universities in the United States grew at a slower rate than median expenditures per FTE student in many other categories of expenditures (research, public service, academic support, student services, and scholarships and fellowships).1 Similarly, the Center for College Affordability and Productivity reports that during the same time period, managerial and support/service staff at colleges and universities grew relative to faculty. Do such changes reflect increased inefficiency and waste or do some non instructional categories of employees and expenditures contribute directly to the educational mission of American colleges and universities? In this paper, we use institutional level panel data and an educational production function approach to estimate whether various non instructional categories of expenditures directly influence graduation and persistence rates of undergraduate students in American colleges and universities. We find, not surprisingly, that the answer is several of these expenditure categories do influence students' educational outcome, but that the extent that they matter varies with the socioeconomic backgrounds and the average test scores of the students attending the institutions.
I. Introduction
Rates of tuition increases in both private and public higher education that continually exceed inflation, coupled with the fact that the United States no longer leads the world in terms of the fraction of our young adults who have college degrees, have focused attention on why costs keep increasing in higher education and what categories of higher education expenditures have been growing the most rapidly. In a series of publications, the Delta Cost Project has shown that during the last two decades median instructional spending per full-time equivalent (FTE) student in both public and private 4-
year colleges and universities in the United States grew at a slower rate than median expenditures per FTE student in many other categories of expenditures (research, public service, academic support, student services, and scholarships and fellowships). 1 Similarly, the Center for College Affordability and Productivity reports that during the same time period, managerial and support/service staff at colleges and universities grew relative to faculty. 2 Do such changes reflect increased inefficiency and waste or do some non instructional categories of employees and expenditures contribute directly to the educational mission of American colleges and universities? In this paper, we use institutional level panel data and an educational production function approach to estimate whether various non instructional categories of expenditures directly influence graduation and persistence rates of undergraduate students in American colleges and universities.
We find, not surprisingly, that the answer is several of these expenditure categories do influence students' educational outcome, but that the extent that they matter varies with 1 Wellman et. al. (2008) , Figure 18 and Wellman et. al. (2009) , Figure 8 2 Lewin (2009) the socioeconomic backgrounds and the average test scores of the students attending the institutions.
II. Educational Production Functions
The educational production function literature has its roots in the study of the impact of school resources on educational outcomes in elementary and secondary education and goes back to the 1960s Coleman Report. 3 An extraordinarily large number of studies have used non experimental and experimental (most notably from the Tennessee STAR experiment) data to test whether expenditures per student or class size influence students test score gains and graduation rates. 4
A parallel literature has developed in higher education and has used institutional level data to study the impact of higher education expenditures on persistence and graduation rates. 5 Most recently, Zhang (2009) found a modest link (0.64 percentage point increase in graduation rates for a 10 percent increase in state appropriations) between state support and student achievement after controlling for institution fixed effects.
With few exceptions, expenditures per student have not been disaggregated into different functional categories of expenditures in this research. The few studies that have separated out expenditures into functional categories, such as instruction, student services, academic support, and research, have not reached a consensus on whether expenditure categories other than instruction influence persistence and graduation rates.
For example, Astin (1993) argues that student service expenditures have a strong positive effect on student retention. However, Ryan (2004) only finds evidence that instruction 3 Coleman et. al. (1966) 4 A comprehensive survey and critical evaluation of this literature is found in Ehrenberg, et. al. (2001) 5 See, for example, De Groot et. al. (1991) , and Dolan and Schmidt (1994) . and academic support expenditures positively affect graduation rates and Gansemer-Topf and Schuh (2006) found that persistence rates were positively related to academic support services, but negatively related to student service expenditures. While not focusing specifically on expenditures, Pfeifer and Corneliβen (2010) find a positive link between participation in sports and educational attainment (intramural athletics is one component of student services). Finally, Pike et al (2006) proposes that student engagement is the true mechanism which determines graduation rates. The lack of consistency of these results has been attributed to methodological differences in the studies 6 , including the use of different relatively small samples of institutions. This limited availability of detailed data has forced most of the studies in this small literature to rely on basic OLS regression methods, without credible fixed-effects results.
We contribute to this literature in a number of ways. First, we use panel data for a national sample of 1161 4-year colleges and universities. While most of the data we use were originally collected as part of the Integrated Postsecondary Education Data System (IPEDS), these data have been carefully compiled, edited for consistency, and then made available to researchers by the Delta Cost Project (www.deltacostproject.com ). Second, we stratify the data by type of institution (baccalaureate, masters, doctoral), and, most importantly, by the test scores of entering first-year students and the average Pell Grant dollars received by FTE undergraduate students at the institution to see how the impact of 6 Another potential reason for the difference in results is lies in the functional form chosen by the author. For instance, while papers such as Ryan (2004) and Zhang (2009) apply the log transformation to the expenditure variables, this is not universal. The evidence (discussed later) seems to support the use of such transformations for more accurate results. The same can be said for applying the logit transformation to graduation rates as a dependent variable. Both the log-transformed expenditure variables and the logittransformed graduation rates are used in our analysis. different expenditure categories on outcomes varies across types of students 7 and institutions. Third, we build on the work of Blose, Porter and Kokklenberg (2007) , who have shown that estimation of higher educational production functions that do not control for the distribution of degrees granted at an institution across fields yield misleading estimates of the impact of measured instructional expenditures per students on graduation rates, because the cost of educating students varies widely across majors. Finally, we employ a variety of econometric methods, including unconditional quantile regression, and simulate how the reallocation of resources from instructional to other uses would influence graduation and persistence rates.
III. Theoretical Model
We assume that graduation rates at school i in time t can be modeled as a function of institutional inputs X, institutional characteristics Y, and student characteristics Z.
(1)
This strategy has several implicit assumptions which must be met for a production function to be the appropriate model. First, if productive efficiency differs across schools (different graduation rates while having the same inputs) then the causes of this inefficiency must be modeled. Second, we do not have data on the actual inputs which would go into this type of production function, we have expenditures, which are inputs multiplied by prices. If there is geographic variation in the cost of these inputs which we do not control for then our results may be biased. Third, since both the output (graduation rates) and expenditures are at the institution level, there is the potential that the levels of the various expenditure categories are endogenously determined. Finally, 7 Previous research has shown that certain university-sponsored programs have a stronger effect on students with lower levels of academic achievement and lower family incomes (Gregerman et al. 1998) this approach implicitly assumes that the production function which determines graduation rates is equivalent for all schools. We will attempt to deal with each of these potential problems in the empirical analysis. Put simply, higher test score students from higher income families attend institutions with higher instructional expenditures per student than other students do. Average instructional expenditures per student also are higher at bachelors and doctoral institutions than they are at masters institutions and higher at private institutions than they are at public institutions. However, the variability of instructional expenditures within categories is often very large.
IV. Descriptive Statistics and the Definitions of Expenditure Categories
Academic support expenditures are expenses that support the instruction, research and public service missions of the university. They include libraries, museums, academic computing (if it is not separately budgeted), media services and curriculum development.
The mean level of these expenditures per FTE student was $2456 for the institutions in our sample (column 1), but again the standard deviation of this variables is very large.
Academic support expenditures per student are over twice as large at both the higher SAT institutions than they are at the lower SAT institutions and at the lower Pell Grant expenditure per student institutions than they are at the higher Pell Grant expenditure per student institutions in our sample. FTE student were much higher at higher SAT institutions ($4045) than they were at lower SAT institution ($704) and similar much higher at institutions with lower Pell Grant expenditure per student ($3738) than they were at institutions with higher Pell Grant expenditures per student ($1299).
Our goal is to estimate the extent to which these four different categories of expenditures influence undergraduate students' graduation rates and how these influences vary across different types of institutions. Our expectations are that instructional expenditures per student will be important for all categories of institutions, but that the importance of student services and academic support expenditures may vary across institutions. In particular, students with lower entrance test scores and those coming from families with lower economic resources may have greater need for the services that academic support and student service expenditures provide and thus that these expenditure categories should influence graduation rates more for students at lower SAT 
V. Econometric Analyses
Our initial econometric approach involves estimating equation (2) using a panel of four years (2002-2003 to 2005-2006) data for 1161 institutions for which we have complete data on expenditures, student and institutional characteristics and graduation rates.
(2) ln(g it /(1-g it ) = a 0 + a 1 STU it + a 2 INS it + a 3 ACA it + a 4 RES it + bX it + cY i + dZ t + u it Here g it is the 6-year graduation rate of school i as of year t for students who entered the institution as full-time first-year students 6 years earlier. STU it , INS it , ACA it , and RES it are the natural logarithms, respectively, of the average over the previous 6 years of the institution's expenditures per full-time equivalent (FTE) student on student services, instruction, academic support services and research (all values have been expressed in 2006 dollars 9 ). 10 Using a six-year moving average for each of the expenditure variables is an obvious adjustment since our dependent variable is six-year 8 We are grateful to Professor Emeritus Charles Schwartz of the Department of Physics at the University of California at Berkeley for raising with one of us the issue of whether the inclusion of departmental research in instructional costs leads researchers and administrators to overestimate the extent to which institutional resources are being devoted to undergraduate instruction; this stimulated us to provide the explanation above as to why increases in budgeted research expenditures might have a negative effect on graduation rates, when instructional expenditures were held constant. 9 The results presented use the CPI deflator, however the results were not sensitive to the type of index used (Such as the Higher Education Price Index) 10 In preliminary analyses we also experimented with including in the model various additional categories of expenditures per student, as well as a composite of all other expenditures per student variable. However, these variables were not consistently statistically different from zero, nor did their inclusion impact upon the coefficients of the expenditure categories that are of primary interest to us. In particular, we did not include institutional support expenditures (related to the day-to-day operations of the institution) because they were almost perfectly collinear with instructional expenditures (rho of 0.98).
graduation rates, and should alleviate some but not all endogeneity concerns 11 . The X it are a vector institutional level control variables that vary over time, while the Y i and Z t are a vector of institutional level control variables that do not vary over time and a series of year dichotomous variables, respectively. The u it is a random error term and the a, b, c, and d are coefficients to be estimated.
The dependent variable is the log odds ratio of the six-year graduation rate to constrain the predicted value to lie between 0 and 1. The logarithmic transformation of the expenditure variables is used to deal with the skewed nature of their distributions and to allow for nonlinear impacts of each variable on the graduation rate.
The institutional level control variables include characteristics of the institution and its students that might be expected to influence graduation rates. 15 We believe this measure will act as a proxy for salary in the local labor market. The data were obtained from the 2000 Decennial Census Summary Files. 16 The housing value variable was statistically insignificant in every specification run (with the typical tstatistics less than 0.4), with its inclusion not affecting the coefficients of any variables of interest. We therefore conclude that potential geographic variation in the cost of inputs is not a problem in our analysis. 17 Because we have weighted each observation by undergraduate enrollment, including undergraduate enrollment measures in our regression specification do not add any more information in a regression sense. The results both with and without a linear and quadratic undergraduate enrollment term were the same.
To test whether all of the institutions in our sample were on the production function frontier, we first estimated equation (2) using Stochastic Frontier Analysis (SFA), an econometric technique which accounts for productive inefficiency. In addition to using the SFA approach, we also tested specifications controlling for the proportion of total expenditures which are funded by tuition (which acts as a proxy for the pressure students put on colleges to provide strong educational services). The SFA analysis and alternative specifications permitted us to conclude that there was no statistical evidence 18 that productive inefficiency was present in our data 19 . Hence, OLS is suitable for us to use in estimating our models and will be used throughout unless we note otherwise. Higher Pell Grant expenditures per student are associated with lower graduation rates and higher levels of each of the expenditure categories are associated with higher graduation rates.
Columns (2) and (3) present estimates of more complete models. Other factors held constant, increases in average SAT scores and the share of students that are Asian American are associated with higher graduation rates, while increases in the share of 18 This finding is consistent with the previous literature when using 6-year graduation rates as the dependent variable, as noted by Kokkelenberg, Sinha, Porter and Blose (2008) . 19 To say that productive inefficiency is not present is not to say that institutions are necessarily behaving efficiently in an economic sense in terms of allocating resources to different function in a way that maximizes output. which in our model we take to be the graduation rate. As Appendix Table 2 indicates, for example, for the entire sample, and for the subsamples present in table 1, there is considerable variation across institutions in the ratio of mean expenditures on student services per FTE to mean instructional expenditures per FTE. While some of this variation may be due to different institutions facing different "prices" for the two types of expenditures or having students who differentially benefit from each type of expenditures, we present evidence below that many institutions are not efficiently allocating resources in the sense that they are not maximizing graduation rates. students that are male, African American or American Indian are associated with lower graduation rates. As the prior literature has found, other factors held constant, Historically Black Colleges and Universities have higher graduation rates. Most important, in the more complete models the only expenditure categories that have statistically significant positive impacts on graduation rates are those for instruction and student services. Moreover, as we postulated, increases in budgeted research expenditures per student adversely impact upon graduation rates.
Because the model we have estimated is nonlinear, calculation of the marginal effects of increasing expenditure levels in any expenditure category on the graduation rate depends upon the coefficients of all of the variables in the model and the values of all of the explanatory variables for the institution. To simulate what the impact of an increase in expenditures in any category of $100 per student would be on the graduation rate, we perform the following calculation.
1.
Given the values of the explanatory variables for an institution/year observation and the estimated coefficients of the model, we obtain a predicted value of the graduation rate for the institution/year observation.
2.
We add $100 per student to the institution/year observation for the particular expenditure category (e.g. student services) and redo the calculation 3. We take the difference between the predicted graduation rate in step 2 and that in step 1 and then average that over all institution/year observations in our sample
The first column of Table 3 presents the coefficient estimates for the different expenditure categories and the standard errors of these coefficient estimate that we obtained from the most general specification found in Given the fiscal condition that our nation's academic institutions are facing, it is probably not realistic to expect that institutions will easily be able to increase expenditures per student in any category by $100. So in the bottom row of the table that it titled "Reallocate" we perform a different simulation. Here we ask if one were to reduce an institution's institutional expenditures per student by $100 and simultaneously increase its student services expenditure per student by the same amount, what would the impact be on the institution's graduation rate? 20 The simulation methodology is very similar to that described above. On average, our simulation suggests that this type of change would increase an institution's graduation rate by 0.13 percentage points 21 .
This finding is one that neither faculty around the country worried about declining funding for faculty positions nor critics of higher education who point to the wasteful growth of expenditures on non instructional uses are likely to be happy about. But our key words are "on average". What is true on average is not necessarily true for all categories of institutions so in the remaining columns of the table we pursue our analyses further for various subsamples of the data. We run separate regressions for each subsample, thus allowing the parameters of the production function to vary.
Turning first to a comparison of lower and higher SAT institutions, the marginal effect on graduation rates of increasing student service expenditures by $100 per student is much larger at institutions whose students have lower SAT scores (0.4 percentage points) than it is at institutions whose students have higher SAT scores (0.1 percentage points) (columns 2 and 3). The marginal impact of increasing instructional expenditures per student by $100 is roughly the same at the two types of institutions; 0.08 and 0.04 20 Budgeting at American colleges and universities tends to be primarily incremental and absent severe cuts back in funding, as many institutions faced in 2008 and 2009, institutions do not seriously consider laying off employees. So decisions on reallocations across categories are often made out of incremental funding. However, even if funding is constant or declining, reallocations across categories can occur, even in the presence of tenured faculty, because there is always some turnover of faculty and staff due to retirements and voluntary turnover. As table 1 indicates, the mean instructional expenditures per FTE of institutions in our sample was $9689. Thus a $100 reduction represents about a 1.03% reduction in instructional expenditures per student which should be easily feasible within a year or two given normal faculty turnover and retirement behavior. Of course, as table 1 indicates, mean instructional expenditures are lower at the institutions in our sample whose students have lower SAT scores and who receive more Pell Grant dollars.
As we show below, these are the institutions at which a reallocation of $100 per student from instructional to student service expenditures would have the greatest impact on graduation rates. Inasmuch as a $100 reduction in instructional expenditures per student would be larger percentage reduction at these institutions, such a reduction might have to be more gradually feathered in at them. 21 Simulations of a $250 reallocation yield an increase of .3 percentage points in the graduation rate. percentage points, respectively. Not surprising then, when we simulate the impact of simultaneously increasing student service expenditures by $100 per student and reducing instructional expenditures by the same amount, graduation rates are estimated to increase by 0.33 percentage points at the low SAT schools, but to remain essentially unchanged at the higher SAT schools 22 . Put simply, our analyses suggest that at the margin the activities that student service expenditures fund influence graduation rates much more for students with lower entrance test scores. 23 In a production function context, the close to zero effect for our reallocation simulation at high SAT schools implies that these schools are operating at the optimal allocation of student service and instructional expenditures.
Turning next to a comparison of schools which receive lower levels and higher levels of Pell Grant expenditures per student (columns 4 and 5), the increase in the six-
year graduation rate of increasing student service expenditures by $100 per student is only 0.1 percentage points at the former institutions, but 0.3 percentage points at the latter institutions. The marginal impact of an increase in instructional expenditures per student on the graduation rate is slightly smaller at the former institutions (0.03 percentage points) than it is at the latter institutions (0.08 percentage points. And, in the simulations that reallocate $100 per student from the instructional to student service expenditures, we find that the graduation rates at the higher Pell Grant institutions would increase by about 0.2 percentage points but those at the lower Pell Grant institutions would fall by a very small 22 Simulations of a $250 reallocation yield an increase of .77 and .12 percentage points at low SAT and high SAT schools respectively. 23 Another way of making the same point is to say that we estimate that the proportion of our observations for which the marginal effect of student services expenditures was statistically significantly greater than zero was 0.77 for the low SAT schools and 0 for the high SAT schools. For this test, marginal effects were calculated analytically, and standard errors were obtained using the Delta Method (Casella and Berger (2001), p. 240) amount (0.07 percentage points). 2425 These results suggest that at the margin the activities that student service expenditures fund influence persistence rates much more for students coming from lower-income families.
The next three columns present analyses separately for bachelors, masters, and doctoral institutions. The marginal impact of an increase in student service expenditures of $100 per student is about the same at the bachelors' institutions (0.23 percentage points) as it is at masters' institutions (0..25 percentage points), which in turn is larger than it is at the doctoral institutions (0.18 percentage points). This may reflect that the students in the most need of a supportive student service expenditure environment voluntarily select to attend smaller academic institutions. Given this finding, it is not surprising that in our reallocations simulations, on average the greatest positive effect of the reallocation occurs at the bachelors' institutions.
Briefly noting two other results in this table, academic support service expenditures have a statistically significant positive impact on graduation rates only in the higher SAT, the PhD, and the private institution subsamples; in these cases the marginal effect of an increase in academic support service expenditures of $100 is about 0.1 percentage points. In contrast, increases in budgeted research expenditures per student have statistically significant negative effects on graduation rates primarily at the higher SAT level, the higher level of Pell Grant recipient, the PhD, and the public institutions in our sample.
VI. Empirical Extensions
24 Similar to above, we estimate that the proportion of our observations for which the marginal effect of student service expenditures was statistically significantly greater than zero was 0.56 for the high Pell Grant dollars per student schools, but 0 for the low Pell Grant dollar schools. 25 Simulations of a $250 reallocation yield an increase of .16 and .5 percentage points at low Pell Grant and high Pell Grant schools respectively.
Two empirical extensions of our analysis warrant being briefly reported. First, another way to analyze the data is to allow the impact of the explanatory variables to vary with the current level of an institution's six-year graduation rate. We use an econometric method called unconditional quantile regression to do this. 26 This method allows us to illustrate how the impact of the marginal effects of changing instructional and student service expenditures per student vary at different points in the current institutional graduation rate distribution. Intuitively, we estimate a separate model for every 5th quantile (from 5 to 95), obtaining new coefficients and standard errors for each models.
Estimates of the coefficients of the student services and instructional expenditure variables that we obtained when we used this method, as well as the marginal effect of increasing expenditures in each category by $100 per student, holding all other variables constant, and the marginal effect of increasing student service expenditures and decreasing instructional expenditures simultaneously by $100 per student appear in Table   4 . 27 Quite strikingly, these estimates suggest that the marginal effect of increasing student service expenditures by $100 per student on graduation rates is larger at low current graduation rate schools than it is at higher current graduation rate schools. The effect is an increase of greater than 0.6 percentage points in the graduation rate for institutions at which the graduation rate is initially 50 percent or less. It declines monotonically with the initial graduation rate after then and is less than 0.1 percentage points once the 70 th percentile in the graduation rate distribution is reached. In contrast, the marginal effect of increasing instructional expenditures by $100 per student on the graduation rate is greater than 0.2 percentage points for institutions between the 15 th and 80 th percentile in the graduation rate distribution, but the effect is much smaller for lower and higher initial graduation rate institutions. As a result of these two patterns of estimated effects, if one reallocated $100 per student from instructional expenditures to student service expenditures, we estimate that this would increase an institution's graduation rate by more than 0.5 percentage points if the institution was in the lowest 20 percent of institutions in terms of its graduation rate initially. For higher initial graduation rates, the effect of the reallocation would quickly approach zero or become negative. A graphical depiction of these simulations with a $500 reallocation appears in Figure 1 . As mentioned before, the institutions with no effect following a reallocation can be thought of as optimally allocating their resources.
Our second extension is to re-estimate equation (2) Estimates of the coefficients of the student service and instructional expenditure variables derived from estimating this equation, as well as the marginal effects of simulating the impacts of $100 increases in expenditure per student for the two categories, for various subsamples of the data, appear in Table 5 . 28 The sample size analyzed in this table are somewhat smaller than those reported in Table 3 ; the drop off in sample size is higher for low SAT institutions than it is for high SAT institutions and higher for high Pell Grant 28 When we estimate the persistence equations only a single year's lagged value of the expenditure category and Pell Grant expenditure variables are used.
dollars per student institutions than it is for lower Pell Grant dollars per student institutions.
Similar to the graduation rate equations, the marginal effects of increasing student service expenditures by $100 per student on an institution's persistence rate is higher for lower SAT schools and higher Pell Grant dollars per student schools. But the magnitudes of these effects are much smaller than they are on the six-year graduation rates. Other factors held constant, an increase in student service expenditures of $100 per student would increase the persistence rate at the lower SAT schools by 0.2 percentage points and at the higher Pell Grant dollar schools by only 0.1 percentage points. Although these results are considerably smaller than the analogous graduation rate results, this is primarily because the average persistence rate is around 90 percent, with much less room for improvement than graduation rates. Table 6 reports the results when we use unconditional quantile regression methods to analyze the persistence rate data. Similar to the graduation rate analyses reported in table   4 , the marginal impact on persistence rates of an increase in student service expenditures of $100 per student is largest for the institutions whose initial persistence rates are in the lower half of the institutions in our sample and our reallocation simulations suggest that improvements in graduation rates would occur primarily for institutions whose initial persistence rates were below the median in the sample.
As a final robustness check on our results we adjust the model to account for the shares of expenditure variables, rather than the levels. Presented in Appendix Table 1, we control for the total dollar value of expenditures 29 , as well as student service, instruction, and academic support expenditure shares (the research expenditure share is the omitted category). The share of student service expenditures is the only consistently significant share variable. These findings provide evidence that student service expenditures are important in both a relative and absolute sense, implying that our conclusions are stronger than simply "in order to raise graduation rates institutions should spend more money".
VII. Concluding Remarks
Student service expenditures influence graduation and first-year persistence rates.
They matter more for students at schools with lower entrance test scores than they do at schools with higher entrance test scores and they matter more at schools that have a larger number of Pell Grant dollars per undergraduate student than they do at schools that have a smaller number of Pell Grant dollars per student. And, perhaps another way of saying the same thing, they matter more for schools that have lower graduation and persistence rates than they do for schools that have higher graduation and persistence rates.
Our simulations suggest that reallocating some funds from instructional expenditures to student service expenditures would enhance graduation and persistence rates at the former types of schools. Institutions with higher entrance test scores and lower levels of Pell Grant dollars per student would not see their graduation rates increase very much if they performed similar reallocations; put simply these institutions, which tend to be the higher persistence and graduation rate institutions, probably have already achieved the correct balance of expenditures between instructional and student service expenditures.
Our finding that enhancing student service expenditures, even at the expense of reducing instructional expenditures, may enhance graduation rates at some institutions is not a call by us for institutions to make such reallocations. Institutions can also improve graduation rates by reallocating funds from other categories of expenditures that do not positively impact upon graduation rates to student services.. Furthermore, student service expenditures cover a wide range of categories and the IPEDs data that we have used in this paper do not permit us to analyze which of these subcategories of expenditures are the ones that matter. But our findings do suggest that these institutions should be sensitive to the issue and that research is needed to determine which categories of student service expenditures are the ones that matter.
Perhaps our most disturbing finding is that all other things, including instructional expenditures per student constant, higher levels of budgeted research expenditures per student appear to be associated with lower graduation rates. We have speculated, but the IPEDs data do not permit us to verify this speculation, that this relationship arises because institutions with higher levels of budgeted research may also be institutions in which a greater share of instructional expenditures are devoted to departmental research.
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